Objectives: Family medicine plays an important role in quality of care (QoC) of coronary heart disease (CHD) patients. This study's aim was to determine the quality of secondary cardiovascular disease prevention in the everyday practice of family physicians. Design: This study was observational cross-sectional. Setting: About 36 randomly selected family medicine practices stratified by size and location in Slovenia. Participants: CHD patients randomly selected from a patient register available in family medicine practices. Main Outcome Measure(s): The instrument for assessment of quality included a form for collecting data from medical records, a general practice assessment questionnaire and a patient questionnaire. QoC was defined by two composite variables, namely risk factor registration and CHD patient process of care, as the two care outcomes. In multivariate analysis, we performed multilevel regression analysis to identify the associations between QoC, the patient and the practice characteristics. Results: The final sample included 423 CHD patients from 36 family medicine practices. Risk factor registration was associated with the practice organisation score (P = 0.004), practice size (P = 0.042), presence of comorbid atherosclerotic diseases (P = 0.043) and a lower age of CHD patients (P = 0.001). CHD patient process of care was associated with the practice organisation score (0.045) and a lower age of CHD patients (P = 0.035). Conclusions: The most important factors affecting the quality of CHD patient care were linked to the organisational characteristics of the family medicine practices.
Introduction
Providing comprehensive, coordinated and high-quality management of coronary heart disease (CHD) poses a major challenge for healthcare systems due to its high mortality and morbidity, and escalating healthcare costs [1] [2] [3] . Accordingly, prevention of CVD and CHD is a priority for healthcare systems in the majority of developed and developing countries [4] . At the primary healthcare level, patients should receive or be offered a range of appropriate services, not only to address their acute and chronic conditions, but also for health promotion and targeted lifestyle advice [5] . Lifestyle advice by family physicians to individuals takes place alongside community or population-level health promotion initiatives, and aims at improving the overall health of the entire population [5] [6] [7] . Family medicine is a part of primary care where an essential part of preventive and chronic CHD care is provided. It bridges personal and community health, playing a crucial role in this context [8] [9] [10] . Management of CHD patients is essential and aims to prevent recurrent coronary events and disease deterioration through the modification of risk factors, e.g. hypertension, high cholesterol levels and smoking [1] . Risk factor management reflects an important aspect of the quality of clinical care of CHD patients at all levels of healthcare [11] .
Quality of care (QoC) is verified by relevant indirect indicators, which are based on the results of studies or peer agreement and represent a benchmark for assessing and monitoring QoC [12] . The international EPA-Cardio study validated the quality indicators important in the management of patients with coronary artery disease at the primary healthcare level [13] . These indicators refer to records on risk factors, individual lifestyle, clinical procedures (including counselling and prescription of appropriate medication) and treatment outcomes, such as the achievement of a target risk factor value or appropriate lifestyle changes [14] .
Although quality management of CHD patients is an important task and challenge for primary healthcare, not all patients suffering from CHD receive optimal care. This may be related to a range of factors, including various characteristics of the patient and the family medicine practice [15] .
Despite all efforts to improve the structure and organisation of services provided at the primary healthcare level [16, 17] , little is known about the association between QoC and the organisational characteristics of the practice [18] .
We conducted an observational study of the quality of secondary cardiovascular prevention in the everyday work of family physicians, focusing on patients with established CHD and assessing the association between practice and patient characteristics and QoC.
Methods

Study design
The study was a part of an observational, cross-sectional international study entitled 'European Practice Assessment of Cardiovascular risk management (EPA-Cardio)'. The detailed study protocol is explained elsewhere [14] .
The National Medical Ethics Committee of the Republic of Slovenia approved the study (January 2011; Reference No. 87/01/ 11). Informed consent was obtained from all participants.
Participants
We aimed to include 1080 CHD patients from at least 36 family medicine practices throughout Slovenia. Family medicine practices were randomly selected from a list of all Slovenian practices (using a table of random numbers). They were stratified according to practice size (small-sized with one or two full-time family physicians working at the same location or large-sized with more than two fulltime family physicians working at the same location) and urbanisation (urban areas-30 000 or more inhabitants, rural areas-<30 000 inhabitants). To obtain the target sample, a total of 56 sampled family medicine practices were asked to participate in our study. In the end, 36 family medicine practices (64% response rate) from 36 healthcare units were included. In our study, a healthcare unit was the smallest organisational unit in one location, consisting of one or more family medicine practices and it could be part of a larger independent practice or several connected practices, which may be part of a large medical centre.
In each practice, 30 patients with established CHD were randomly selected from the available computerised CHD patient register that each family medicine practice in Slovenia is required to keep. The physician enters the patient's data into the register after the confirmation of the diagnosis. From this register, 30 randomly chosen patients (a set of random numbers) were invited to participate in the study. Fifteen was the minimal number included for each practice. Exclusion criteria were patients with diabetes, a terminal illness, the cognitively affected (e.g. dementia), and those unable to understand and speak Slovenian.
Measures
Questionnaires originally structured and used in the EPA-Cardio study were distributed in written form and partly through interviews with family physicians in the participating practices. The instrument for assessing the quality of CHD patient care consisted of a form for obtaining data from the patients' medical records, a patient questionnaire and a large set of questions about the practice organisation. Data from medical records were linked to internationally-validated indicators on cardiovascular risk management, developed using a structured Delphi technique [13] .
We defined the quality of CHD patient care with two dependent, composite variables: 'risk factor registration' and 'CHD patient process of care'. The composition of these two variables came from the European Guidelines on cardiovascular disease prevention in clinical practice [9] and are process quality indicators of care management.
Risk factor registration was constructed from the aggregated score of the number of risk factors recorded per patient. The data were obtained from each patient's medical record. Risk factors considered were: smoking status, physical activity, blood pressure, total and LDL cholesterol levels, body mass index/weight and target blood pressure (range 0-7 points, mean score 5.0 ± 1.7).
The second composite variable, CHD patient process of care, included five items: recorded anti-platelet and statin therapy unless contraindicated, influenza vaccination offered, physical activity advice, and dietary counselling (range 0-5 points, mean score 3.2 ± 1.2).
The independent variables in the study were: characteristics of family medicine practices (five items) and patients (12 items). The latter included comorbid atherosclerotic diseases, such as peripheral artery disease (PAD), transient ischaemic attack (TIA) and stroke.
To create practice scores, two independent variables entitled 'practice organisation' and 'CHD patient care organisation' were constructed using the factor analysis method for binary variables (Categorical Principal Components Analysis-CAPTCA) [19] . These variables showed practice characteristics in accordance with the chronic care model (CCM), which consists of five dimensions: healthcare organisation, clinical information systems, self-management support, decision support and delivery system design [16, 20] . Factor analysis identified three dimensions, which explained 48.5% of the variance (Eigenvalue = 11.259). Some of the items were assigned in the second and third dimensions as well. For the final analysis, the first two dimensions were used. The first dimension, which was named 'practice organisation', included 13 items (data management organisation, review of examination results, system for the control of prescription medicines, written information on healthy lifestyle, a list with website information, system for active follow-up of patients with CVD, diabetes and hypertension, statistical data on influenza vaccination, direct access to medical guidelines and the Internet, e-medical record management system and e-prescription system), all of which had a factor loading of >0.4, and explained 20.9% of the variance. The second dimension, which explained 15.7% of the variance, was 'CHD patient care organisation' and included seven items (procedure for recording smoking status, hypertension and CVD, patient information leaflets about CVD, smoking cessation procedure, clinical audits in the past year, and direct access to the MEDLINE and guidelines) with the factor loading of >0.4.
Data analysis
The measured variables were presented on the basis of the frequency and percentage of distribution for categorical variables and mean values ± standard deviation for numerical variables. The majority of composite variables, based on the numerical estimation of the number of points of composite variables, represented the level of QoC in family medicine practices.
Multilevel regression analysis was used to determine associations between CHD patient characteristics, practice characteristics, and the two dependent variables describing the quality of CHD patient care.
The first level of regression modelling included patient variables, the second level practice variables, both as fixed effects. Variance partition coefficients at each level were calculated using the restricted maximum likelihood method. The fixed-part results of the full two-level regression model were presented by variance partition coefficients, standard errors and 95% confidence intervals.
The data were analysed using IBM SPSS statistical software, version 24 (IBM Corp., Armonk, NY, USA). The limit for statistical significance was set at P < 0.05. 
Results
The study included 36 family medicine practices with a total of 768 patients, representing 71.1% of the target sample of 1080 patients. About 312 patients refused to participate or did not return questionnaires. About 345 patients were excluded as a result of unclear coding (n = 15), missing data (n = 178) or failure to comply with the inclusion criteria (n = 152). At the time of the final analysis, a total of 423 patients with CHD were eligible to participate in the study, representing 55.1% of eligible patients (Fig. 1 ). The final sample had the same distribution as the initial sample in terms of the percentage of patients enroled across 36 practices (P = 0.659). The final sample included 64.8% male patients and the total sample included 64.6% men (P = 0.950). The mean age of the final sample was 68.0 ± 10.8 years (men 66.5 ± 10.8 years, women 70.7 ± 10.4 years), whereas the mean age of the total sample was 68.3 ± 10.7 years (P = 0.627). There were no statistically significant differences between the total and the analysed samples by age and gender. Considering the three key factors, the final sample (n = 423) did not significantly deviate from the total sample (n = 768). Patient and practice characteristics are shown in Table 1 .
At the time of the study, most CHD patients (74.0%) had been visiting the same practice for more than 10 years. In total, 29.8% of patients had one registered comorbid atherosclerotic disease (stroke, TIA or PAD), 9.2% a combination of two and 1.4 % all three. In addition, 13.0% of patients had undergone coronary bypass surgery or had a stent placed, 39.2% experienced heart failure and 39.0% suffered from anxiety/depression.
Out of the 36 participating practices, 26 were located in rural areas while 10 were located in urban areas. Thirteen practices were part of large healthcare organisations, 23 were part of small healthcare organisations (1-2 practices at the same location) and 10 were private contractor family medicine practices.
Composite variables and its items are presented in Table 2 . The percentages represent the proportion of patients or practices that achieved certain criteria.
The associations between patient characteristics, practice characteristics and risk factor registration are shown in Table 3 . A 1-year increase in age was associated with a 0.02-point decrease in the risk factor registration score (P = 0.001). Each additional comorbid atherosclerotic disease was associated with a 0.14-point increase in the risk factor registration score (P = 0.043). Each additional practice organisation score was associated with a 0.23-point increase in the risk factor registration score (P = 0.004). Each additional FTE per practice was associated with a 0.07-point increase in the risk factor registration score (P = 0.042).
The associations between patient characteristics, practice characteristics, and CHD patient process of care are shown in Table 4 . A 1-year increase in age was associated with a 0.01-point decrease in CHD patient process of care score (P = 0.035). Each additional practice organisation score was associated with a 0.12-point increase in the CHD patient process of care score (P = 0.045).
Discussion
According to the findings of our study, the most important variables predicting the quality of CHD patient care are linked to the organisational characteristics of family medicine practices. Practice organisation, practice size, and patient characteristics, such as comorbid atherosclerotic diseases and a lower age, were found to be statistically significant independent predictors of QoC in terms of the registration of risk factors. Practice organisation and a lower age were also statistically independent predictors of the CHD patient process of care.
These results are comparable to the results of the international EPA-Cardio study (2006-10) which, like in Slovenia, found better practice organisation is related to more reliable registration of risk factors. Unlike other countries participating in this study, Slovenia was the only country where practice size was associated with better risk factor registration [20, 21] . Larger practices in Slovenia tended to perform better. This is in accordance with the general concept that larger practices are in a good position to provide structured care to larger groups of patients [20] .
The association of the quality registration of risk factors and the CHD patient process of care with practice organisation observed in our study is similar to the findings of the international EPA-Cardio study, in which effective clinical information system support in family medicine practices resulted in better evaluation of the organisation and better outcomes of clinical care [21] . Clinical information system support, in the form of structured notes in the electronic medical record, may help to improve patient care, something that has been already proven in the UK [22] . Quality care of CHD patients includes interventions aimed at changing the lifestyle of patients, improving risk factor management, and prescribing medication as recommended by evidence-based guidelines [1] . The quality of the CHD patient process of care was similar to risk factor registration-associated with practice organisation, but not with practice size. Patient characteristics (e.g. demographics with the exception of a patient age, patients' attitude towards their health, frequency of visits to the family practice and clinical features) did not prove to be predictors of good process of care, a finding which is in agreement with the international EPACardio study [5] .
The association between practice size and QoC remains controversial. There is a general belief that larger practices with full-time family physicians provide better quality and scope of care [23, 24] due to the greater possibilities to obtain medical skills and clinical competence, better infrastructure, larger number of staff with increased opportunities for education and, most of all, a holistic approach with additional prevention programmes (e.g. workshops or group health education). However, it is possible that accessibility, interpersonal relationships, flexibility and fast introduction of changes are easier at small-sized practices [25] . Several studies have found that smaller practices are comparable to larger ones, both in terms of risk factor registration as well as care processes [20, 26] . In their study, Saxena et al. [27] confirmed this finding; the only difference was for initial treatment, which was found to be more efficient at large practices.
In accordance with the findings of some other studies, where practice strain was not a predictor of care or the delivery of care [20, 28] , our study did not prove an association between patient list size and the chosen level of significance P < 0.05. But we did see a tendency for larger patient list size (supposedly creating a bigger strain on the practice) having some limited influence on QoC, shown by a decline in registration of risk factors, with P < 0.1.
In our study, we did not find that the status of practices (private/ state) had influence or was associated with the results of quality of CHD patient care. As expected, we found no association between practice location and QoC. Similar findings were reported by McLean et al. [29] who reported that care delivery in rural practices is satisfactory and comparable to urban practices or those in the immediate vicinity of towns. Kirchhoff et al. [30] also found that family physicians' views of quality improvement do not differ between urban and rural practices. 
Strengths and limitations
The main strength of this study is its implementation in the real environment of family medicine where daily care of CHD patients is carried out. The sample of participating practices was representative of the situation in Slovenia. The random sampling of CHD patients from a computerised patient list, giving every visitor (whether frequent or occasional) the same opportunity to participate in the study. Moreover, standardised, internationally-validated questionnaires covering a wide range of factors related to the quality of CHD patient care were used. The observational cross-sectional study design was a disadvantage in terms of the monitoring procedures and the results of CHD patient care. Despite the fact that the sample of patients included in the analysis compared to those who entered the study did not differ significantly by gender, age and practice arrangement, the decrease in the number was a particular weakness.
A proportion of missing data can be attributed to poorly managed paper medical records. Given that this was a study on the quality of patient care, the fact that this data was collected from paper medical records by physicians themselves may be a source of bias.
Conclusions
The quality of CHD patient care in Slovenia as presented by risk factor registration and CHD patient process of care is most affected by the organisational aspects of family medicine practices, namely organisation of CHD patient care and practice size. Despite the limitations of this study, our findings bring us closer to the CCM. Some patient characteristics are also related to QoC, but to a lesser extent.
Moreover, the results of our study could serve as an incentive to Slovenian health policymakers and encourage improvements in the organisation of family medicine practices at the primary healthcare level.
In order to improve the survival of CHD patients, further research is required to define the quality of CHD patient care, including appropriate procedures in cases of clinical deterioration, the time course of care, and collaboration with secondary healthcare services.
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